Consumption of red wine reduces oxidative stress caused by increased blood glucose levels after meals or in diabetic conditions [1] [2] [3] [4] [5] . Resveratrol, the principal effector constituent of red wine, can also alleviate diabetes-induced complications [6] [7] [8] [9] [10] [11] .
protein 27 was found to be involved in enhanced heart tolerance to ischaemia in short-term type 1 diabetic rats [19] .
To further explore the role of stress proteins and redox proteins in resveratrol-mediated cardioprotection in the diabetic heart, we sought to examine differential proteomic profiling of the effects of resveratrol on the normal versus diabetic hearts. A recent proteomics study showed the role of several stress proteins including HSP 27 and ␣␤-crystallin on resveratrol pre-conditioning of the ischaemic myocardium [16] . We undertook a modified approach to assess the proteomic profiling of the effects of resveratrol on the diabetic hearts. The results of our study provide valuable information on the regulation of stressand redox-regulated proteins in the resveratrol-mediated protection of diabetic hearts. 85-23, revised 1985) . Sprague Dawley male rats weighing between 250-300 g were fed regular rat chow ad libitum with free access to water until the start of the experimental procedure. The rats were randomly assigned to one of the two groups: normal and diabetic. Diabetes was induced by one intraperitoneal administration of streptozotocin (65 mg/kg) dissolved in citrate buffer (pH 4.5) . The rats whose blood glucose was more than 400 mg/dl after 7 days were considered diabetic. Both normal and diabetic rats were fed resveratrol (2.5 
Materials and methods

Animals
All animals used in this study were treated in compliance with the principles of the laboratory animal care formulated by the National Society for Medical Research and Guide for the Care and Use of Laboratory Animals prepared by the National Academy of Sciences and published by the National Institutes of Health (Publication Number NIH
Analysis of cytoplasmic proteins by 2D-DIGE
Results
Effects of resveratrol on the infarct size and cardiomyocyte apoptosis on diabetic and normal hearts
Hearts were excised from diabetic and normal rats and subjected to ex vivo 30 min. of global ischaemia followed by 2 hrs of reperfusion. The hearts from the diabetic rats had greater infarct size and increased number of apoptotic cardiomyocytes compared to those from the non-diabetic control animals. As shown in (Fig. 1A) , the amount of myocardial infarct size expressed as per cent of area at risk was increased by about 20%. Number of apoptotic cardiomyocytes in the diabetic hearts was increased by 35% compared to that in the control hearts (Fig. 1B and C) Figure 2 .
Analysis of the 2D-DIGE images
Identification of differentially expressed proteins
The patterns of proteins in resveratrol-treated diabetic hearts versus normal hearts are shown in Figures 3-4 . Figure 3 shows an increased spot (compared to normal) in diabetic group while Figure 4 Figure 6A and 
depicts a reduced spot (compared to normal) in the same group. The identity of the proteins in these spots was clarified by LC-MS/MS followed by SwissProt database search. The search output was filtered to eliminate irrelevant proteins and comparison was made between theoretical and actual pI and MW. Many proteins related to glycolysis, citric acid cycle, fatty acid oxidation were down-regulated, as well as creatine kinases (
Effect of resveratrol on stress protein expression in diabetic versus non-diabetic rats
Since it is well-known that oxidative stress plays a crucial role in the pathophysiology of diabetes, we decided to focus primarily on the stress-related proteins identified to be differentially expressed in diabetic versus non-diabetic rat hearts in the present study. Western blot analysis was performed to determine the effect of resveratrol on expression of several stress-related proteins. As shown in
Discussion
The results of the present study extend our previous observation that resveratrol could protect the diabetic heart from diabetesmediated cardiac dysfunction [7] and proteomic profiling of the cardiac pharmacological pre-conditioning by resveratrol [16] [22] . Another related study showed reduced HSP60 in diabetic myocardium [23] . [24] . [26] . Elevating MnSOD provided extensive protection to diabetic mitochondria and provided overall protection to the diabetic heart [27] . Mitochondrial glutathione level was shown to be more sensitive to diabetes than whole heart glutathione [28] .
Similar to the antioxidant proteins, many redox-regulated proteins are modulated in diabetes. For example, Prdxs 1, 4 and 6 as well as glutathione reductase were found to be affected by diabetogenic stress [29] . In a recent study using cDNA microarray, several thiol antioxidant genes including glutathione peroxidase 1, Prdx 6 and thioredoxin 2 were found to be up-regulated by high glucose [30] . Another study demonstrated induction of Prdxs by oxidative and nitrosative stress in pancreatic beta cells [31] 
